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1) Groundwater Protection Program—Letter of
Instruction, FH-EIS-2003-MEM-001,
October 31, 2002 :

2) HNF-SD-CD-QAPP-017, Rev. 6, Waste
Sampling & Charactenzatlon Facility Quality
Assurance Plan

REVISED ANALYTICAL REPORT FOR
216-B-26 CHARACTERIZATION

SAMPLING - SOIL SAMPL PLE
DELIVERY GROUF WSCF20031697 "SAF
NUMBER F03-020 -

L. C. Swanson E6-35

This attachment isa rev1sed analytical report for sample delivery group (WSCF20031697). The
Ammonia QC information was updated to include the Blank data for thJS test: .
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Fluor Hanford, Inc.
" Post Office Box 1000 :
Richland, Washington 99352

‘Memorandum

FLUOR

To: S. L. Trent

From: S. L. Fitzgerald, Manager ué@
WSCF Analytical Services
: W/Attachments
ce: T.F. Dale

S. L. Fitzgerald |
H. K. Meznarich
J. E. Trechter
M. Neely

$3.28
$3-30
S3-30
$3-30
S3-30

- Date:

Telephone:

W/O Attachments

-D. Hart

L. C. Swanson

File/LB

- W1141-SLF-04-122

Fepruary 23, 2004

373-7495

8330
E6-35

Subject: - REVISED NARRATIVE FOR 216-B-26 CHARACTERIZATION SAMPLING SOIL
SAMPLING - SAMPLE DELIVERY GROUP WSCF20031697- SAF NUMBER FO3- -

020

References: (1) Groundwater Protection Program—Letter of Instruchon FH- EIS 2003 -MEM-001,

October 31, 2002

(2) HNF-SD-CD-QAPP-017, Rev. 6, Waste Samphng and Charactenzatlon Fac1hty

Quality Assurance Plan _

The attachment is a revised narrative for sample delivery group (WSCF20031 697) The list of
Analytical Methodology has been updated to include only those methods used :for analysis.
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Fluor Hanford, Inc.
Post Office Box 1000
Richland, Washington 99352

/

FLUOR

Memorandum
_ W1141-04-SLF-103

To: S.J. Trent Date: January 26, 2004
From: S. L. Fitzgerald, Manager Telephone: 3?3 -7495

WSCF Analytical Services 5

W/Attachments W/0O Attachments :
ce: T.F. Dale S3-28 D..Hart $3-30

S. L. Fitzgerald §3-30 L.C.Swanson E6-35

" H. K. Meznarich §$3-30 File/LB 5
J. E. Trechter S3-30
M. Neely S3-30

Subject: FINAL RESULTS FOR 216-B-26 CHARACTERIZATION SAMPLING SOIL
SAMPLING - SAMPLE DELIVERY GROUP WSCF20031 697- SAF NUMBER F03-

020

References (1) Groundwater Protection Program-Letter of Instruction, F H-EIS -2003-MEM-001,

October 31, 2002

(2) HNF-SD-CD-QAPP-017, Rev. 6, Waste Sampling and Characterization Facility

Quality Assurance Plan

This letter contains a narrative (Attachment 1) for the sample delivery grbup (WSCF200_3 1697),
the analytical results {Attachment 2) and the sample receipt information (Attachment 3).
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W1141-SLF-04-122

ATTACHMENT 1

NARRATIVE

Consisting of 3 pages

Cover page not included
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Attachment 1

Narrative
Sample Delivery Group | WSCF20031697
Sample Matrix Soil
Sample Visual | Brown
SAF Number F03-020
Data Deliverable Summary Report
Introdliction

Ome (1) soil samples (B183N7) from GPP were received at the WSCF Laboratory on December
22, 2003. The samples were analyzed for those analytes indicated on the attached copy of the
chain of custody (COC) form in accordance with the Groundwater Protection Program- Letter of
Instruction, referenced in the cover letter.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, teritatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.

Analvtical Methodology for Requested Analyses

e [CP-MS Metals by EPA Method 200.8. Analytical work was performed with no
deviations to the approved method.

] Seml—VOA’s by EPA SW-846 Method 8270B. Analytical work was performed with no
deviations to the approved method.

e« WTPH-D by WDOE Method NWTPH-Dx. Analytical work was performed with no
deviations to the approved method.

e IC Anions and Ammonium by EPA SW;846 Method 300.0 and 300.7. Analytical work
was performed with no deviations to the approved method for Ammomum, but Y
deviation was required for the Anions (see comments below).

. The pI—I by EPA Method 150 I. Analyt1ea1 work was performed with no deviations to the '
approved method. _

e Percent Solids by EPA Method 160.3. Analytical work was performed with no deviations.
to the approved method.

e Cyanide by EPA SW-846 Method 9010. Analytical work was performed with no
deviations to the approved method. :




¢ . All RadChem analyses (AEA’s, GEA) were run by internal WDOE accredited WSCF
procedures. Analytical work was performed with no deviations to the approved method.

Comments

ICP-MS Metals — The hold time(s) for this analysis was met. A Laboratory Control Sample, _
Matrix Spike and Matrix Spiked Duphcate were analyzed with each delivery group per the GPP
* Letter of Instruction. See page(s) 2-20 and 2-21 for QC details. Analytical Note: Estimated
Chromium resuits due to low preparation Blank result and low LCS recovery. H1 gh Cadmium
LCS recovery but no flag issued because sample results were not detectable. All other LCS
recoveries are w1th1n manufacturers specifications. '

Semi-VOA’s — The hold time(s) for this ana1y51s was met. A Laboratory Control Sample Matrix -
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter

- of Instruction. See page(s) 2-15 through 2-19 for QC details. Compounds listed on the tentatively
identified peak report with an “N” qualifier have been identified with the prog gram used to

1nterpret the raw data.

WTPH-D - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-13 for details.

IC Anions — The client requested hold time(s) for this analysis was not met. The client was
notified and requested WSCF to continue with this analysis. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-22 and 2-23 for QC details. Analytical Note: Nittate-N and
Sulfate were detected, but at concentrations less than that of the lowest calibration level.

'NH4 — The hold time(s) for this analysis was met. A Laborafory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-14 for QC details.

Percent Solids — Semi-VOA’s and WTPH-D analytical results were corrected for percent solids.
All other analytmal results were reported for the sample as received.

CN — The hold tlme(s) for this analysis was met. A Laboratory Control Sample# Matrix Sp1ke
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-12 for QC details. :

RadChem — There are no hold times associated with these WDOE accredited methods. A

Laboratory Control Sample and Duplicate were analyzed with each delivery group per the GPP

Letter of Instruction. See page(s) 2-24 through 2-28 for QC details. Analytical Note: The U
Duplicate has high RPD, but all other QC is acceptable. The Np LCS recovery is low at 65.1%. .

This is attributed to a slight excess of ascorbic acid which can occur in the LCS due to low iron

levels and which causes retention of Np during separation: This effect did not occur with the

samples as evidenced by the spike recoveries (A spike was added to the MS and MSD with

recoveries of 89.6% and 79.1% respectively, limits for the spike are 75-125%.). All other QC : -
was acceptable (the Np preparation Blank has a negative result and Duplicate RPD high, but ‘ QL\

T
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sample activity is below detection level) therefore no flags will be iSs‘ued for Np. See page(s) 3-

4, 3-5 and 3-6 for more detailed information on the Np issue.

Radiochemical Tracer Percent
" Recovery | -
Sampie Number| Isotope Blank LCS Sample | Duplicate |
B183N7 U 86.36% 80.05% 82.52% 95.77%
Pu | 63.89% | 80.24% 8.24% 19.58%
Am 88.25% 100.80% | 27.04% 24.71%

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF

* Labor, afytical Manager and Client Services, as verified by the following signature.

Troy Dale
WSCF Productlon Control

Abbreviations

Hg - mercury

IC - ion chromatography

ICP — inductively coupled plasma '
ICP/AES — ICP/atomic emission spectroscopy
ICP/MS ~ ICP/mass spectrometry

‘Total U — total uranium

AT/TRB — total alpha/total beta

AEA — Alpha Energy Analysis

WTPH-G — Total Hydrocarbons-Gasoline

~ Am — americium
Cm - curium
‘Pu — plutonium.
Np - neptuniurm
GEA — gamma energy analysis
H3 - Tritium
Sr — Strontium 89, 90
WTPH-D — Total Hydrocarbons-Diesel
- TSS —Total Suspended Solids
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: | WSCF
ANALYTICAL RESULTS REPORT

for

Ground Water Protection Program
Rich!and, WA 99352

Attention: Steve Trent

Analytical:

L} ‘ v
Cliem Services: \"te-ﬂ».. M—J

L

All vesulrs qre reported on an "as received” basiy wilesy orherwise vored e the comment section,

Confidentiality Notice: The information contained in this report is privileged and confidential information intended only for the use of the addressee. If the readar of this repait is not the intended
recipient, or the employes of agent responsible to deliver it to the intended recipient, you are hereby notified that any dissernination, distribution or copying of this communication is strictly

prohibited. If you have received this communication in ervor, please netify us immediately by tclephone at (5G9) 373-7020.

Contract#: FH-EIS-2003-MEM-001

Report#: WSCF20031697

Report Date: 26-jan-2004

Report WGPPtver. 1

Ground Water Protection Program _ Page |
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ANALYTICAL RESULTS REPORT e

Attention: Steve Trent Group #: WSCF20031697
Project: F03-020: F03-020
' WSCF
Sample #  Client 1D CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receiv
Organic '

W030001223 BI83N7  GI'P TRENT 100-02-7 4-Nitraphenol BOIL LAB23-456 U < 660  ugikg 1.00 6.6:+02  01/06:04 12/22/03 12/22/0
WO30001223 BI1B3NS aep TRENT 1G6-46-7 1,4-Dichlorobenzene S0IL LA-523.456 U < 320 uglky 1.00 3.2¢+02 01/06/04 12;22/03 12/22/0.
W030001223 BI8INT  GPP TRENT 108-95-2 Phenol SOIL LA-523-456 U < 100 ugikg 1.00 106 +02  01/06/04 12/22/03 12/22/0:
W030001223 BI83N7  GPP TRENT 120-82-1 1,2,4-Trichlorobenzeno 0L, LA-523-456 U < 300 ugkg 1.00 3.0s402  01/06/04 12/22i03 12/22/0%
W030001223 8183N7  GPP TRENT 121.14-2 2,4-Dinitrotoluens S0l LA:B23-456 U < 680  ugkg 1.00 68 01:06/04 12,22:03 12/22/0
WO30001223 BIBIN7  GPP TRENT 129-00-0 Pyiens 01 LA-523-456 U < 680  ugikg 1.00 oy 010604 12122703 12/22:0,
W030001223 BIB3N?  GPP TRENT 59-60-7 4-Chiaro-3-methylphenal 3001 LA-623-456 U < 680  ugky 1.00 68 01/06/04 12/22:03 12/22/0
W030001223 BI183N7  GPP TRENT 621.64-7 N-Nitrosodi-n-dipropylamine s0IL LAG23-456 U < 680  ugkg 1.00 G 01/06:04 12/22/03 12/22/0%
W030001223 B1B3NT  GPP TREMT 83-32-9 Acenaphthene B0IL LA-523.456 U < 680  ugikg 1.00 68 01:06:04 12/2203 12/22/0%"
W03Q001223 BIB3AN7  GPP TREHT 87-86-6 Pentachlarophenol . BOIL LA-633-456 U < 810 ugkg 1.00 30a+02 010604 122203 12:22:0%
WO030001223 BIBINT  GHP IRFNT 95-57-8 2-Chioraphenol SO [A-523-456 U < 150  ugikyg 1.00 156 +02 010604 12,2203 12/22/03
W030001223 HIBINT  GPP TRKEIT 126-73-8 Tributyl phosphate SOIL [AB23156 U < 680  ugkg 1.00 Gy 010604 12:22 03 12i22/03
WO030001223 BI83NT  Gep TRENT TPHDIESEL Total Pet. Hydrocarbons Diesel SO N u < 3.80e +03 uglkg 1.00 38c+03 123103 122203 12/22/0%
WO30001223 BISIN7 G TREMT TPHKEROSENE  Kerosens SO HWIPH U <3.80e+03 uglky 1.00 IBe 03 123107 12,2203 1212203

MDL=Minimum Detection Limit

. RQy=Result Qualifier

DF=Dilution Factor

* - Indicates results that have NOT been validated;

Report WGPP/ver, 1

Ground Water Protection Program

B - The analyte < the RDL but > % the IDL/MDL tin_organic}
U - Analyzed for but not detécted above limiting ¢ritasda.

+ - Indicates more than six qualifier symbols

E - Analyte s an estimate, has potentially larger errors

- Page
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WSCF
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ANALYTICAL RESULTS REPORT e
Attention: Steve Trent Group #: WSCF20031697
Project: F03-020; F03-020
. WSCF _
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDD, Analyze Sample Recei
Inorganic
Wwo30001223 BIB3N7  GPP TRENT §7-12.5 Cyanide SOIL LA-695-402 U < 0,200 myikg 1.00 0.20 12/31/03 12/22i03 12;22/0
WO3J0001223 B193NT  GPP TRENT NH4-N Nitragen in ammonium 500 LA-503-401 U < 0.200 markg 56.00 0.20 12/31/03 12/22/03 12/22/0
W030001223 HBISIN7  GPP TRENT 15 Total solids S0l LA-510-412 97.4 Y% 1.00 0.0 1203003 12022/03 122270
w030001223 BIB3N7  GPP TRENT PH pH Measuremant SoiL LA-212:411 9.12 pH 1.00 0.010 12/22/03 12/22/03 12220
wo30001223 BIB3N7  GPP TRENT 16984-48-8 Fluoride 50IL LA-533-410 U < 1.15 mykg 50.00 1.2 12/31/03 12/22103 12/22:0;
Ww03oe01223 BISAN7  GPP TRENT 16887-00-6 Chloride SOIL LA-533-410 U <« 2.60 ma/kg 50.00 2.6 12/31/03 12/22:03 12/22.0;
W030001223 B183N7  GPP TRENT NO2-N Nitrogen in Nitrite S0IL LA-533-410 U < 0950  mgikg 50.00 0.95 12/31/03 12/22103 12i23i0°
WO030001223 B183N7  GPP TRENT NO3-N Nitrogen in Nitrate S0l LA-B33-410 B 1.04 mgrkg £0.00 0.65 12/31/03 12/22/03 122240
W030001223 BI183N7  GPP TRENT 14205-44-2 Phosphate 50IL LA-533-470 U =270 makg 50,00 27 12/31/03 12/22/03 12:22
WUI0001223 BIB3N?  GPP TRENT 14808-79- 8 Sillate 501U LA-533-410 8 151 kg 50.00 5.0 12/31/03 12:22:03 120200
W030001223 BI8IN7  GPP TRENT 7440-43.9 Cadmiwn 500 LA-505-412 U o 099G mgrkg 9.96 1.0 01/10/04 12/22/08 12.72.0%;
WO030001223 B183N7  GPP TRENT P eI VR Chramium SO LA-GDB.412  EU ) mg-ky 9.96 3.0 OV10/64 12022/03 1222000
W0o30001223 BISINT  GPP TRENT 7440-60-8 Copper SO LA-505-417 6,66 mg kg 2.96 5.0 01/10/04 12:22:03 12722 O
WO30001223 B183N7  GPP TRENT 7459-92-1 Lead 501L LA-BOG-412 U < 120 mgkg 9.96 12 01/10/04 1202203 1222 035
WO30001223 BI1BIN?  GPP TRENT Zehd €1 U Mickal SOIL LA-505.412 127 mg-kg 9.96 5.0 C1/10/04 1222:03 12 22 O
W030001223 BIBSNT  GPP TRENT 7440-22-4 Sivar 50l LA-BOB412 U . 1.99 rmgikg 2.95 2.0 01/10/04 12/22:03 12.22.07%
WO3D001223 BIBINT  GFP TRENT 7440-G1-1 Uranium SO LA-GO5-472 LI 5 0.996 mgsky 9.96 1.0 01/10/04 12:22:03 12722 03
WO030001223 BI83N7  GPP TRENT 74:38-97-0 Mercury SO LA-GOS-412 U 0.996 mgkg 9.96 1.0 01/10/04 12/22.03 120263
MDI,=Minimum Detection Limit B - The analyte < the RDL but > = the IDL/MDL [indrganic} E - Analyte is an estimate, has potentially larger errors T
RQ=Result Qualifier U - Analyzed for but not detected above limiting criterla.
DF=Dilution Factor
¥ - Indicates reéults that have NOT been validated; + - Indicates more than six qualifier symbols
Report WGPP/ver, 1
Page 3
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ANALYTICAL RESULTS REPORT N
Aftention: Steve Trent Group #: WSCF20031697
Project: F03-020: F03-020
WSCF :
Samgple# Client ID _ CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receit
Radiochemistry ‘ .
wWO30001223  BI1B3NT Gpp TRENT 13994.20-2 Naptunium-237 50IL LA-808-471 U -1.908-03 pCily 1.00 0.012 01/18/04 12/22/03 12/22;C
WwW0o30001 2.23' B1B3N7 GPP TRENT ET.C Np-237 by AEA Total Ctng Eiror S0l LA-508-471 +-  0.019 pCilg 1.00 0.0 QU/18/04 12/22/03 12/22/0
WORIGG0 1223 BIHANY PP TRENT 14596-10-2 Americium-241 SO4L LA-GOB-471 0.0340 pCify .00 0613 CUT0N 12/22003 121300
WO30001223 HIBINT  GPP TRENT ET.C Am-241 by AEA Total Cotg Frror SOIL LA-B0B-471 +- 0026 pCilg 1,60 0.0 01/17/04 12/22/03 1222/0
W030001223 BIB3NT GPP TRENT 14234-35-6 Antimony-125 SO LA-508-462 U 1.93e-03 pCi'g 1.00 G036 01/08/04 12/22/03 12/22/0
WO030001223 BIB3INT GPP TREWNT ET.C 5b-125 Rel, Coumt Enoi {GEA) SOIL LA -508-462 +- 0.019 pliy 1.00 Q.0 031/08/04 12/22103 12/22/0
WO300061223  HI18B3NTY GPP TRENT 10198-40-0 Cobalt-60 SOIL LA-508-462 U 5.55e-03 pCilg 1.00 0.014 01/08/04 12/22/03 12722/
WO30001223  BIH3NTY GPp TRENT ET.C Co-60 Ral. Count Lrror [GEAL SOIL LA-508-4G2 +e 8.4e-03 plitg 1.00 0.0 01/08/04 1222103 122210
WO30001223  BIU3NT GPP TREMT 13967-70-9 Cesium- | 34 SO LA-B0B-462 U 0.0281 pCify 1.00 0.030 OV/OB/C4 12/22103 12/22/0..°
WO30001223 BI1BINT Gip TRENT v ET.C Cs-134 Rel. Count Error lGl:r'\l S0l LA-508-462 +- 0011 pCiig 1.06G 0.0 01/08/04 12/22/03 12{22:0% -
WO30001223 B1H3INT GPP TRENT 10046-97-3 Cesgium-137 S0 LA-508-462 0.2%9 pGig §.00 O.014 01/08/Q04 12/22/03 12/22/00
WO30001223  BHHANT GFP TRENT E.T.C Cs-127 Rel. Count Erior {GLAS SO L.A-B08-467 +-  Q.038 1Cifg 100 0.0 01/08/04 12/22:03 12/22:00:
WOS0GU1 223 BIYINT Gip TRENT 14683-23-9 Europium-$52 SO LA-508-462 U 7.68e-03 pCig 1.00 0.038 01/08/04 12/22/03 122208
WO30001 223 BI83NT Gre TRENT ET.C Eu-152 Rel. Count Error {tit & SOHL LA-5Q8-462 - 0027 pliig 1.00 0.0 01/08/04 12/22/03 12/22/0%
WOo30001223  BIG3N7 GPp TRENT 15585-10-1 Eurcpium-154 S0IL LA-508-462 U 6.19¢-03 pCi-g 1.00 QaG 01/08/04 12/22/03 12/22;0%
WO3000 2200 BININTY GPP ' TRENT £T.C Eu- 154 Rel, Count Erros ((GEAY SOl LA-508-462 +- 0.032 pliyg i.uo 0.0 0108/04 12/22/03 12/22/09
WQ:}UOO] 233 HIH3INT GPP TRENT 14391-16-3 Europium-165 GUHL LA-508-462 U ' 00,0386 pCig 1.00 0.052 QUOB/O4 12/22/03 12/22/03
WO30001 223 HIB3NT GPP TRENT ET.C Eu-155 Rel. Count Erior (GL A SO LA-508-452 +-  0.03% pCirg .00 0.0 01/08/04 12/22/03 12/22/03 .
WQI0001 223 BIS3NT GPP TREMT 15B832-50-5 Tin-126 S0 LA-508-462 U 0.187 pCirg 1.Q0 .20 01/08/04 12/22/03 12/22/03
WO30001223  BIBINT7 GPP TRENT ET.C 5n-126 Rel. Count Euor |GEA! S0l LA-BG8-162 +-  .044 pCi‘y 1.00 0.0 01/08/04 12/22/03 "12/22/03
w0o30001223 B1B3NTY GPP TRENT 13981-16-3 Plutonium-238 H0OIL LA508471 U -0.0880 pCi‘y 1.0 0.59 Q1/18/04 12/22/03 12/22/03
WO3ICH01223  BIRANT GPP TRENT ET.C Pu-238 by AEA Total Catg Kt B0IL LA-568-471 +- .31 pCiig 1.00 0.6 01/18/04 12/22/03 12/22/03
wW030001223 BI183NT GPP TRENT PU-239/240 Pu-239/240 by AEA S015 LA-50B-471 U -3.0380 pCiig .00 G.23 01118/04 12/22/03 12722103
w030001223 B183N7 GPP TRENT ET.C Pu-239/240 AEA Total Crtg Eir SO LA-508-471 +- 0.098 pCifg 1.00 0.0 Q1/18/04 12/22/03 12/22/03
WO030001223 Bi183N7 GPP TRENT \J-2:33/234 Uranium-233/234 SOOI, LA-508-471 0.140 pCilg 1.00 5.41-03 01/17/04 12/22/103 12/22/03
Wo0o30001223 B18_3N7 Gpp TRENT E.T.C U-233/234 AEA Total Cntg Error 5011 LA-B08-471 +-  0.049 pCilg 1.00 0.0 . O1/¥7/04 12/22/03 12/22/03

MBL=Minimum Detection Limit 8- The analyte < the RDL but > = the IDL/MDL (inorgariic)

RQ=Result Qualifier

DF=Dilution Factor

' - Indicates results that have NOT been validated; + -+ Indicates more than six qualifier symbols

Report WGPPhver. |
Ground Water Protection Program

U - Anaiyzed for but not detected asbove limiting criteria.

E - Analyte is an estimate, has potentially larger errors
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WSCF
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ANALYTICAL RESULTS REPORT ~
Attention: Steve Trent Group #: WSCF20031697
Project: F03-020: F03-020
. WSCF
Sample # Client ID CAS # Test Performed Matrix Mecthod RQ Result Unit DF MDL Analyze Sample Receir
WO030001223 B183N7  GPP TRENT 15117-96-1 Uranium- 235 SOIL LA-508-471 U 8.708-03  pClig 1.60 0.016 O1/17/04 12/22/03 12/22/C
WQ30001223 BIBIN?  GPP TRENT E.T.C U-235 by AEA Totaf Cntg Evior S01L LA-508-47 | - 0010 pCisg 1.00 0.0 Q1/17/04 12:22:03 12:22:0
Wo30001223 BIB3NT  GPP TRENT U-238 Uranium- 238 S0IL LA-508-471 0.150  pGiig 1.00 0.015 QU708 12:22/03 12:22:0
Wo30001223 BIBEN7  GPP TRENT BTG U-238 by AEA Total Cntg Erros S0IL IA-HOH-G /1 +- 0082 pCifg 1.00 0,10 GLA7/0A0 12722008 120220
MDL?Minimum Detection Limit B - The analyta < the RDL but > = the IDL/MDL (inorganic) E - Analvte is an estimate, has potentially larger errors
RQ-?—RESHH Qualiﬁer U - Analyzed for but not detected abhove Hmiting criteria.
DF=Dilution Factor
® - Indicates results that have NOT been validated; + - Indicates mare than six qualifier symbols
Report WGPP/ver. | ’ '
Ground Water Protection Program Page 5



WSCF | ©
ANALYTICAL COMMENT REPORT | e~

Attention: Steve Trent Group #: WSCF20031697
Project Number F03-020
Sample # Client ID Lab Area Test Comment
VALGROUP : SVOA:3ample consentrations have been corrﬂctea for moisture.
den : :
Lab Areas: VALGROUP - Group Validation VALTLEST - Test Validation. TESTDATA - Test Data Entry
LOGSAMP - Login for Sample LLOGTEST - Login for Tests

This report may not be reproduced, except in its entirety without the wiitten approval of the WSCF Laboratory.

wgppa/0  Report#: WSCF20031697 Report Date: 26-jan-2004 Page 1



WSCF =
1
TENTATIVELY IDENTIFIED PEAK REPORT o
Attention: Steve Trent Group #: WSCF20031697
Project Number F03-020  :F03-020
Sample #  Client ID Test Name Peak Name RT RQ Result Units
Wo20001223 B1g8aNT GPP TRENT Gamma Energy Analysis-grd 420 U-235 0.080 pCiig
W030001223 B183N7 Gpp TRENT Gamma Energy Analysis-grd H20 TL-208 0.21 pCiig
wo30001223  B183NT GPP TRENT Gamma Energy Analysis-gid H20 Bl-212 .40 pCiflg
WO030001223 B1R3NT GPP TRENT Gamma Energy Analysis-grd H20 PB-214 0.48 pCilg
WO030001223 BT83N7 GpP TRENT Gamma'Energy Analysis-grd H20 Bl214 .49 pCilg
W030001223 BI1BaN7 Gpp TRENT Gamma Energy Analysis-grd H20 RA-226 0.49 pCifg
WO030001223 B1BINY GPP TRENT Gamma Energy Analysis-grd H20 AC-228 0.61 pCify
T WO030001223 BlBUNTZ GPP TRENT Gamma Enargy Analysis-grd H20 RA-228 0.61 pCily
Wo30001223 HIB3NY GPP THRENT Gamma Energy Analysis-grd H20 PB-212 0.66 pCilg
WOo30001223  DI8INT GFP TRENT Ganvna Energy Analysis-grd H20 TH-234 G.97 pGifg
WwO30001223  BiB3N7 G THENT Gamma Energy Analysis-grd H20 K40 Count Frior 13 o
WO3000 1223 BIBINT ner TRENT Gamma Energy Analysis-grd H20 P Count Lnor 14 9
wo30001223 B183M7 G TRENT Gamma Energy Analysis-grd H20 Pl-213 Count Enor . 15 [
WO30001223 BI133K7 G TRENT Ganuna Energy Analysis-grd H20 1L 208 Count Enor 17 %
WQ30001223 BiEa7 Gy TRENT Gamma Energy Analysis-grd H20 AEEB Gaunt Eng) 17 %
WO3000 1223 BigiN? GHP TRENT Gamma Energy Analysis-grd H20 HA-228 Count Enor 17 %
WQ30001 223  #183N7 GPP. TRENT Gamma Energy Analysis-gid H20 BI-214 Count Enor 18 %
W030001223  BIS3NY Gy TRENT Gamma Energy Analysis-grd H20 o716 Count Lnor 18 %
WO30001223 BI8INT GPP TRENT Gamma Energy Analysis-grd H20 K40 ' 20 aCilg
WO30001223  BI183NTY GPP TRENT Gamma Energy Analysis-ged H20 U235 Count Lrron 25 %%
WO30001223 BI1&3NT app TRENT Gamma Energy Analysis-grd H20 E1212 Count Eiror 29 %
WO30001223 HBTB3N7 GPp TRENT Gamma Energy Analysis-grd H20 Tii-234 Count Error 29 95
RQ=Result Qualifier
This report may not be reproduced, except in its entirety without the written approval of the WSCF Laboratory.
Ground Water Protection Program
WGPPEv 0  Report#: 20031697 Report Pate: 26-jan-2004 Page 1



WSCF
- METHOD REFERENCES REPORT

' 2-8

The results provided in this report were generated using the following WSCF Laboratory procedures. For your convenience, this table provides a listing of
the regulatory or industry methods that are referenced by each of these WSCF procedures. Please note that the most recent version of the regulatory or
industry method is listed here even though the WSCF procedure may reference an older version of the method. Also, a reference to a regutatory or industry
method liere does ot necessarily indicate a verbatin implementation of that method.

LA-212-411 Determination of Soil pH Measurement
' EPA SW-840 9(045C SOIL AND WASTE pH

LA-503-401 LA-503-401: ANALYSIS OF CATIONS BY ION CHROMATOGRAPHY
EPA-600/4-86-024 309.7 Dissolved Sodium, Ammoniwm, Potassium. and Calcium in Wet Deposition by Chemical

LA-505-412 LA-505-412; DETERMINATION OF TRACE CLEMENTS IN WATERS AND WASTES BY INDUCTIVELY
EPA-GOO/R-94-111 200.8 DETERMINATION OF TRACE ELEMENTS IN WATERS AND WASTES BY INDUCTIVELY COUPLED PLAS

LA-508-462 Gamma Energy Analysis -- the Genie System — WSCF

None No reference to any industry method,

LA-508-471 LA-508-471: ALPHA ENERGY ANALYZER DATA ACQUISITION AND SYSTEM CHECKOUT USING ALP

Noue Nuo reference o any industry methogl,

LA-519-412 LA-319-412: TOTAL RESIDUE/% SOLIDS DRIED AT 103 - 105

EPA-600/4-79-620 160.3 RESIDUE. TOTAL
Standard Methods 25408 Tatal Solids Dried at 103-105 C
LLA-523-456 LLA-523-456: SEMIVOLATILE SAMPLE ANALYSIS BY SW-846, METHOD 8270C
EPA SW-846 8000B DETERMINATIVE CHROMATOGRAPHIC SEPARATIONS
EPA SW-846 8270C SEMIVOLATILE ORGANIC COMPOUNDS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/AS)

LA-533410 LA-533-410: ANION ANALYSIS BY |ON CHROMATOGRAPHY S
C e ol e o = EPA-GBO/R94HA 300 DETERMINATION CF INORGANIC ANIONS BY 10N CHROMATOGRAPHY

Note: A complete list of WSCF analytical procedures and referenced regulatory or industry methods 1s available online af
Wap006\aspdocs\WSCF\Sample Mamt\ProcedureMethodCrossReference.pudf, This document includes on-line
links to full-text versions of the procedures and methods, where available.
Report Date:  26-jan- 2004
Report#: WSCF20031697
Report WGPPM/0 Page 1



WSCF
METHOD REFERENCES REPORT

The results provided in this report were generated using the following WSCF Laboratory procedures. For your convenience, this table provides a listing of
the regulatory or industry methods that are referenced by each of these WSCFE procedures. Please note that the niost recent version of the regulatory or
industry method is listed here even though the WSCF procedure may reference an older version of the method. Also. a reference to 4 regulatory or industry
method here does not necessarily indicate 4 verbatim implementation of that methed,

[.A-695-402 LA-695-402: DETERMINATION OF CYANIDE BY MIDIDISTILLATION AND SPECTROPHOTOMETRIC

EPA-600/4-79-020 335.2 Cyanide, Towal
NWTPH NWTPH-Diesel and/or Gasoline
- WDOE NWTPH-Dx/Gx Tatal Petroleurn Hydrocarbons - Diesel/Gasoline

Note: A complete list of WSCF analytical procedures and veferenced regulatory or industry methods is avatlable oniine at
Wap006\aspdocs\WSCF\Sample Mgmi\ProcedureMethodCrossReference.pdf. This document includes on-ling
links to foll-text versions of the procedures and methods, where available,

Report Date:  26-jan-2004

Report#: WSCF20031697

Report WEPPM/C

Page

2



13glog vl 26-jan-2004 09:27:29

Wi3q Worklist/Batch/QC Report for Group# WSCF20031697

Wwl# S# Batch QC#

21170
’1170
’1170
'1170
'1170

1Oy O

21543
21543
21543
21543

21543

24461
24461
24461
24461
24461
24461
24461
24461
24461

24485
24485
24485
24485
24485
24485
24485
24485
24485

24503
24503
24503
24503
24503

24506
24506
24506
24506
24506
24506
24506
24506
24506

1189
1189
1189
1188
1189 1

21562
21562
21562
21562
21562

24533
24533
24533
24533
24533

W NP e

1205
1205
1205
1205
1205
1205
1205

{160

W~ O L e N

—

21578
21578
21578
21578
21578
21578
21578

21536

24559
24559
24559
24559
24559
24559
24559

24577

Tray Type

SAMPLE
SAMPLE

BLANK
BLNK-PREP
Dup

LCS

LES-2

MS

MSD

- SPK-RPD

SAMPLE

BLANK
LCS
MS
MSD
MS

“MSD

SPK-RPD
SAMPLE
SURR

LCS
DupP

MS

MSD
SAMPLE

BLANK
LCS

MS

MSD

MS

MSD
SPK-RPD
SAMPLE
SURR

BLANK
LCS
MS
M3D
SAMPLE

BLANK
BLANK
LCS
DuP

MS

MSD
SAMPLE

BLANK

Sample#

W030001223
W030001223

W030001203

#030001203
¥030001203
W030001223

‘W030001203

W030001203
W030001217
W030001217
wa30001217
W030001223
W030001223

Wo30001217
W030001217
W030001217
W030001223

W030001203
11030001203
030001217
W030001217
1030001217
1030001223
1030001223

W030001150
W030001150
030001223

Wo30001217

W030001217

#030001217
030001223

Test

Percent
pH Soil

Cyanide

Cyanide

‘Tyanide

Cyanide
Cyanide
Cyanide

Cyanide

Cyanide
Cyanide

WTPH-D
WTPH-D
WTPH-D
WTPH-D
WTPH-D
WITPH-D
WTPH-D
WTPH-D
WTPH-D

Solids ,
and Waste Measurement

TPH
TPH

Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

Range
Range
Range
Range
Range
Range
Range
Range
Range

(Wa)
(Wa)
(Wa)
(Wa)
(Wa)
(Wa)
(Wa)
{Wa)
(Wa)

Ammonia (N} by IC
Ammonia (N) by IC
Ammonia (M} by IC
Ammonia {N) by IC
Awmenia (M) by IC

SH~846
SW-846
SW-846
SW-846
SW-846

-SW-846

SW-846
SW-846
SH-846

ICP-2008 MS Al
ICP-2008 MS All
ICP-2008 MS Al}
ICP-2008 MS AT
ICP-2008 MS All

82708
8270B
82708
82708
82708
82708
82708
8270B
82708

Semi-Vols
Semi-VYals
Semi-Vols
Semi-Vols
Semi-Vgls
Semi-Vols
Semi-Vols
Semi-Vaols
Semi-Vols

metal
metal
metal
metal
metal

possibie
possible
possible
possible
possible

Ion
Ion
ton
don
Ion
fon
Ion

Anions
Anions
Anions
Anions
Anions
Anions
Anions

Chromatography
Chromatography
Chromategraphy
Chromatography
Chromatography
Chromatography
Chromatography

Gamma Energy Analysis-grd H20



21160
21160
21160

21217
21217
21217
21217

21221
21221
21221
21221

21233
21233
21233
21233

21232
21232
21232
21232

B TS ] B G PN e a0 MO e o

4o =L p

21536
21536
21536

21590
21590
21590
21590

21594
21594
21594
21594

21607
21607
21607
21607

21604
21604
21604
21604

24577
24577
24577

24617
24517
24617
24617

24635
24635
24635
24635

24652
24652
24652
24652

24679
24679
24679
24679

1€S

DUP
SAMPLE

BLANK
LCS
pup
SAMPLE

BLANK
LCS
DUP
SAMPLE

BLANK
LCS
Dup
SAMPLE

BLANK

S LECS

Dup
SAMPLE

W030001223
W030001223

W030001223
W030001223

W030001223
W030001223

W030001223
W030001223

W030001223
#030001223

Gamma Energy Analysis—grd -H20
Gamma Energy Analysis—grd H20
Gamma Energy Analysis-grd H20

Uranium Isotopics by AEA
Uranium Isctopics by AEA
Uranium Isotopics by AEA
Uranium Isotopics by AEA

& Neptunium by AEA
& Neptunium by AEA
& Neptunium by AEA
& Neptunium by AEA

Americium
Amevricium
Americium
Americium

Plutonium
Plutonium
Plutonium
Plutonium

by AEA
by AEA
by AEA
by AEA

Isotopics
Isotopics
Isotopics
Isotopics

by AEA
by AEA
by AEA
by AEA



WSCEF ANALYTICAL LABORATORY QC REPORT

N
-
SDG Number: WSCF20031697 SAF Number: F03-020
Mairix: SOLID ' Sample Date: 12/17/03
Test: Cyanide by Midi/Spectrophotom Receive Date:12/18/03
QC Analysis  Lower Upper
Type  Analyte _ CAS # QC Found QC Yield  Uniis Date Limit Limit RQ

Lab ID:  'WQ30001203 .
BATCH QC ASSOCIATED WITH SAMPLE

MS Cyanide by Midi/Spectrophotom 57-12-8 89.3 . 89.300 % Recov 12/31/03 75,000 125.000

MSD Cyanide by Midi;Spectraphotom 57125 97.2 - 87.200 “a Recov 12/3103 75.000 125.0C0

SPK-HFD Cyanide by Midi:Spectrophotam 57-12-5 97.200 8472 RPD 12/31/03 0.000 26,000

BATCH QC

BLANK Cyanide by Midi!Spectrophotom 57-12-5 <1 na ug:L § 2431703 4,000 4.000 il
BLNK-PREP Cyanide by Midi/-Spectrophotom G7-12-5 <1 n'a ugil. . 12/31/03 -4.000 4,000 i
our Cyanide by Midi:Spectiophotod 57-12-5 nia nia RPD 12/31/03 0.000 20.000

LCS Cyanidis by Midi specttophotom 57-12-5 89.7 99 7 o Renov 12/31:03 85,000 115.000

LCS-2 Cyanide by Midi. Specstiophotom H7-12-5 nfa ' ’ % Reqaov 12:31:03 85.000 ‘ 115,000

Repunw‘t_qulrev.S.S p 1
26-jan-2004 09:27:37



WSCF ANALYTICAL LABORATORY QC REPORT

2-13

SDG Number: WSCF20031697
Matrix: SOLID
Test: WTPH-D TPH Diesel Range (Wa)

SAF Number: F03-020
Sample Date: 12/17/03
Receive Date;12/18/03 |

QC Analysis  Lower Upper
Type Analyte CAS# QC Found QC Yield  Units Date Limit Limit RQ
Lab ID:  W030001203 |
BATCH QC ASSOCIATED WITH SAMPLE
] oftho-Terphanyl Surr 84-15-1 24964 §6.500 % Raaov 12/30/03 70.000 130.000
Ms Total Pet. Hydrocarbons Diesel TFHDIESEL 126040 87.300 % Recov 12:30703 75.000 125.000
MSD ortho-Terphenyl Surr B 101 26919 93.500 % Recov 1273003 70,000 130.000
Msh Total Pat. Hydrocarbons Diesel TPHDIESEL 138240 96.000 % Recov 12/30/03 75.000 125.000
Lab ID:  'WO030001217
BATCH QC ASSQCIATED WITH SAMPLE
M5 ortho-Terphenyl Surr 84-15-1 25098 95.300 % Recov 12°31:03 70.000 130.000
Ms . Total Pet. Hydrocarbens Diesel TPHDILSEL 244940 83.000 % Ragov 13103 5 000 125.000
MSD ortho-Terphenyl Sun 84.15-1 22737 86,100 % Recav 123103 70.000 130,000
M3D Total Pet. Hydrocarbhons Diessl TPHODIESEL 113070 85,700 % Recov 12:31°03 75.000 125.000
SPK-RPD ortha-Terphenyl Sun Bebe15-§ 86.100 10,143 RPD a0 0.600 20.000
SPK-RPD Total Pat. Hydrogarbons Diesel TPH{GESEL H%,700 4.170 RPD 12 30 04 0.000 20.000
Lab ID:  WQ30001223
BATCH QC ASSOCIATED WITH SAMPLE
SURR ortho-Terphenyl Surr 84151 22806 B2.300 % Racov 12:31,03 7G.000 130.000
BATCH QC
BLANK Kerosens TPHKEROQSENE < 3800 nfa ug/Kg 12/30:03 U
BLANK ortho-Terphenyl Sur 84-15-1 24165 96.700 % Recov 12/30/03 70.000 130.000
BLANK Totat Pet, Hydrocarbons Diesel TPHDIESEL < 3800 nfa ug/Kg 1230/03 o . i U
185- - Kerosens TPHKEROSENE 113360 90.700 %lRecove  12/30/03 70.000 130.000
LCS ortho-Tarphenyl Surr B4-15-1 22495 80.000 % Recov 12/30/03 70.000 130.000

Report wi3ggfrev.5.3 p -2
26-jan-2004  09:27:37



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031697 | o SAF Number: F03-020

Matrix: SOLID ' ' ' Sample Date: 12/17/03
Test: Ammonia (N) by IC _ ' : : _ Recelve Date:12/ 18/03
QC . | _ - | o : Amnalysis  Lower Upper _

Type Analyte ' .CAS# QCFound QCYield Units Date Limit © Limit RQ

LabID: W030001217
 BATCH QC ASSOCIATED WITH SAMPLE

7680:44-7 CORZBN0B . 0000 G
Ammonia (N} by 1C 7664-41-7 1213108 " 75.000
Ammania by 7664:41:7 Coodamsuos 780007
BATCH QC ‘
BLANK  Ammonia (N} by IC 7664-81-7 12/31/08 0.000 30,000 U
: byics L 7664-41-7 . o 131/08- - 0000 SRBLOH0
7664-41-7  7.748+01 "93.982 % Recov 12/31/03 80.000  120.000

Réport widgalrev.6.3 p 3
24-feb-2004 11:20:40
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WSCF ANALYTICAL LABORATORY QC REPORT ﬂ
| . ~
SDG Number: WSCF20031697 SAF Number: F03-020
Matrix: SOLID Sample Date: 12/17/03
Test: SW-846 8270B Semi- Vo!s h Receive Date:12/18/03
QC Analysis  Lower Upper
Type Analyte CAS# QC Feund QU Yield Units Date Limit Limit RQ

Lab ID:  W030001203
BATCH QC ASSOCIATED WITH SAM PLE

M3 1.2,4-Trichlorobenzene 120-82-1 3070.5 82,300 % Racov 01/06/04 46.000 107.000
M3 1.4-Dichlorabenzene 106-46-7 2675.5 80.400 “ Hecov 01/05/04 30.000 96,000
Ms 2,4-Dinitrotoliene 121-14-2 3044.9 91,500 * Recov Q1/05/04 59.000 106,000
M5 2-Fluorophena) 367-12-4 2513.8 75.500 . %Recuve 01/05/04 42.Q00 105.000
MS Acanaphthene . 83-32-9 3298.2 99.100 “» Recov 01 ,'0’.5.-‘:04 61,000 118.000
Ms #4-Chiore-3-muothylphenol 59-50-7 4462.0 84,400 e Recov 01,0504 61.000 106.000
MS 2-Chlorophenot 95-67-8 3913.2 78,400 M Hecov 01,05/04 66.000 106,000
Ms N-Nitrosadi-n-dipropylamine G21-64-7 28221 84.800 T Hecowv G1/05/Ga 71.000 114.000
Ms 2-Fluotabipharyl 321-60-8 32956.4 94.000 “LHecove 01/05,/04 56.000 122.000
MS Phenaol 168-95.2 4697.2 941006 . Regov 01/05/04 42.000 111.000
MS Nitrobenzene-d5 4 185-60-0 2867.4 86.200 “Recove 01/05/04 654.000 111.000
Ms 4-Nitrophenol ' 160-02-7 4183.6 #3.800 o Hegov 010504 32.000 118.000
MS Pantachlorophencl 87-46-5 44416 BY.000 e Renoy 01.0%:04 62.000 114.000
MS Phenol-d5 . 4165-62-2 3232.1 97.100 “ Recove {1:0%/04 54.000 120.000
M5 Pyrane 129-00-0 3108.0 93.400 “» Recov 010504 G6.0G0 118.000
Ms 2,4,6-Trikromaphenol 118-79-6 3483.5 105.000 L Recove 01;05/04 24.000 122.000
Ms Torphenyl-dig (701 58804-43-9 3243.2 97.500 “Recove Q1:G5/04 35.000 150.000
MsD 1,2,4-Trichlgrobenzene 120-82-1 3064.7 21.8G0 ) Regov 01/05/04 48.000 107.000
MSD 1.4-Dichlorobenzene 106-46-7 2647.7 79.300 "3 Recov Q1705704 30;000 96.000
MSD © 2,4-Dinitrotoluene 121-14-2 20665.5 89,100 i Recov 010504 58,000 106.000
Ms0 2-Flugrophenal 367-12-4 2367.5 71.100 SuRecove 01/05/04 . 42,000 . 105,000
MsD Acenaphthene 83-32-9 3297.3 99,100 % Recav Q1/06/C4 61.000 ' 116.000
MSD 4-Chloro-3-maethyiphenaol 58.50-7 4470.7 89.600 % Recov 01/06/04 B1.000 106,000
MsD 2.Chloropheno! 95-567-8 3842.0 . 77.000 # Recov 01/05/04 66.000 . 106.000
MSD N-Nitrosodi-n-dipropylamine 621-64-7 2601.5 78.200 % Recov Q1/05/04 71.000 114,000
M5D Z-Fluorobiphenyl 321-60-8 3293.0 99.000 %Recove o1/05/64 56,_000 . 122.000

Report wi13gqirev.5.3 p 4
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WSCEF ANALYTICAL LABORATORY QC REPORT -
o3
SDG Number: WSCF20031697 SAF Number: F03-020
Matrix: SOLID : ' Sample Date: 12/17/03
Test: SW-846 8270B Semi-Vols Receive Date:12/18/03
QC Analysis  Lower Upper
Type Analyte CAS # QC Found  QC Yield Units Date Limit Limit RQ
Msh Phenol 108-95-2 4680.7 93.800 % Recov 01/05/04 42,000 111,000 o
M50 Nitrobenzene-d5 4165-G0-0 2837.9 85.300 % Recove 01/05/04 54.000 111.00¢
MSD 4-Nitrophenal 100-02-7 3911.8 78,400 % Recav 01/06/04 32.000 118.000
‘MSD Pentachiorophenc 57-86-5 41252 #2.600 % Hucov 01/05/04 62.000 114,000
MSD Phenol-d5 4166-82-2 3417.6 103.000 %Recove 01/05/04 54.000 120,000
MSD Pyrena 129.00-0 2995.6 90.000 % Recov 01/05/04 66.000 118.000
MSD 2.4,6-Tribromaphans! 118-79-6 3166.4 95200 %Recove 01/05/04 24 000 122.000
MSD Terphenyl-d 14 (70]) 98904-43-9 32092 96.400 %Recove 01/06/04 35.000 150.000

Lab ID:  WG30001217
BATCH QC ASSQCIATED WITH SAMPLE

M& 1,2,4-Trichlorabenzens 120-82-1 nTGL7 92,400 % Recov 010504 46,000 107.000
Ms 1,4-Dichlorobenzene 106-46-7 433 BY.100 % Racov 01:06:04 30,000 96.000
Ms 2,4-Dinitratoluene 121-14-2 TER2G 86,500 % Recov G1.0G/049 H9.000 106.000
M3 2-Fiuorophenal 367-12-4 2087.4 89.700 %Recove ’01;’{)6,.‘0“. 42,000 105.000
M& Acenaphthene . B3-32-9 $ELLL7 99.400 % Recov 010604 &1.000 116.000
MG 4-Chlore-3-methylphenol 59-50-7 . AR22.0 86 500 % Recov O 70604 i1.000 106.000
MS 2-Chlorophenal 95.67-4 4517.3 94,400 % Recov 01.06/04 66,000 106.000
M3 N-Nitrosodi-n-dipropylamine G21-G4-7 2580.2 77.800 % Recov 01/06'04 71.000 114.000
Ms 2-Fluorebiphenyl 321.60-8 3345 1040.000 %Recave 01/06:04 55.00G 122.000
MS Phenol 108-95-2 4829.4 96.600 % Recov 01/06,04 432.000 111.000
MS Nitrobenzene-d% 41G5-60-0 3065.5 82.000 %Recove 01/06/G4 64 .000 11 ]..000
M3 4-Nitrophenol 100-02-7 2660.7 73100 % Recov 01,06/04 32.000 118.060
Ms Pantachlorophenel B7-BG-5 4300.4 86.100 % Recov  ~ 01/06/04 £62.000 114.00C
M3 Phenal-d5 4765-62-2 . 3565.4 107.00C %Recove 01/06/04 54.000 120.000
MS Pyrehe 129-00-¢ 28075 84,300 % Hecov O1/0G/04 G66.000 118.000
~MS - - - 2,4,6-Tribromophenol 118:79-6 4234.3 97.100 %Recove Gl/08i0a . 24.000 " t22.000
Ms Tarphenyl-d14 (7Cl) $8904-43-9 2942.0 88,300 %Recove 01/06/04 35.000 150.000
MSD 1,2,4-Trichlorobenzene 120-82-1 2802.5 84.100 % Recoy 01/06/04 46.000 107.000
MsD 1.4-Dichlorebenzene 106-46-7 2916.3 B87.500 % Recov O1/06/04 30.000 96.000

Report wilgg/rev.5.3 p 5
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WSCF ANALYTICAL LABORATORY QC REPORT

-~
ey
: = 7

SDG Number: WSCF20031697 'SAF Number: F03-020 2

Maitrix: SOLID ' Sample Date; 12/17/03

Test: SW-846 8270B Semi-Vols Receive Date:12/18/03

QcC Analysis  Lower Upper

Type Analyte CAS # QC Found QC Yield Units Date Limit Limit RQ

MsD 2.4-Dinitrotoluens 121-14-2 2824.8 84 800 % Recoy 01/06/04 ' 59.000 106,000

MED 2-Fluoiophanol 367-12-4 3162.0 94.600 “Recove G1/06/04 42.000 105.000

MSD Acenaphthene 83-32-9 3268.0 98,100 5 Beaov 01/06/04 61.600 - H1IG.000

MsD 4-Chioio-3-methylpheno! 59-50-7 47215 44 500 % Recov 01/06/04 61.000 106000

MSD 2-Chlorophenol 95-57-8 4474.5 89.500 % Retov 01/06/04 66,000 s 106.000

MSD W-Nitrosodi-n-dipropylamine 621-G4-7 2979.3 89.400 0 Recov 01/06/04 71.000 114,000

MSD .'J-Flunrolm:uhﬁm’rl 321-60-8 3116.0 53,900 *sRecove 01/06/0a 56,000 122,000

MSD Phenol i 108-95-2 5132.7 10:3.000 i Recov 01/06704 42,000 111,000

MsD Nitrobenzeng-db 4165-60-0 2639.5 79.200 %Racove 01/06/G4 64.000 i .QOO

MSs0 4-Mitrophenol 100-02.7 3892.6 77.900 % Recov 01/06/04 32.000 118.000

M5D Panmachloyophenol 87-86-6 4537.8 00 HOU s Recov . 01/06/04 62.000 114.000

MED Phetiol db 4165-62-2 3804.8 1080400y VRecove 01/06/04 54,000 120000

MsD Pyianc 129-00-0 2908.6 87300 « Rocoy 01/06:04 66.000 18,0060

MsD 2.4, 4-Tribromopheno 118-78-6 3198.0 IR *2Recove C1/06/04 24.000 122.000

M3D leiphenyl-d 14 {7CH 98804-43-0 30047 90,200 ?oRecove 01/068/04 35,000 150,000

SPK-RPD .44 Trichlorebanzene 12G-82-1 B4.100 9400 EPD Q1/05;04 0.6G0 20,000

SPK-RPIY §-Dichloiobenzene © 106-46-7 87.500 . |;J G583 RPD ’ 010504 0.000 20.000

3PK-RPD 2.4-iniltotolusne : 121-14-2 B4.800 i uBh RED 01/06:04 0.000 20.0010)

SPR-RPD 2 Huarephenal 367-12-4 24.600 [P RPD 01:05:04 0000 20,000

SPK-RPD Acuniaphthene 83-32-9 98.100 1.316 Ri*D 01/05/04 0.000 20.000

SPK-RPD 4-Ghiore- 3-methylphenol 59-60-7 94,500 H.840 RPD 01/06/04 G.000 20.000

S5PK-RFD 2-Chlorephenod . a95-67-8 89,500 1.001 R¥D 01/05/04 0.000 20.000 -

SPK-RPD W-Nitrosodi-n-dipropylamine G21-64-7 89.40_0 13,876 RPD Q1/05/04 D.000 20.000

SPK-RPD 2-Flugiobiphenyl 321-60-8 93.500 G.718 RED 01/05/04 0.000 20.0006

SPK-RPD Phenol 108-95-2 103,000 G.413 RPD 01/06/04 0.000 20.000

SPK-RPD Nitrolrenzene-db 4165-60-0 79.200 14.853 RPD 01/G5/04 . 0.0G0 20.000

SPK-RPD 4-Nivophenot 100-02-7 77.960 .358 RPD 01705704 0.000 - 20,000

SPKrRéD Pentachiorophenal 87-86-5 90,806 5.314 2P0 01/05/04 0.000 20.000

SPK-RPD  Phenol-d5 4165-62-2 108,000 0.930 RPD 01/05/04 €.000 20.000

SPK-RPD - Pyrene ’ 129-60-0 87,300 3.497 RPD 01/05/04 0.000 20.000
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WSCF ANALYTICAL LABORATORY QC REPORT

0
]

SDG Number; WSCF20031697 . - SAF Number: [FF03-020 o

Matrix; SOLID ' : Sample Date: 12/17/03

Test: SW-846 8270B Semi-Vols : Receive Date:12/18/03

QcC Analysis  Lower Upper

Type Analyte CAS # QC Found QC Yield Units ~ Date Limi¢ Limit " RQ

SPK-RPD 2,4, 6—Tribr6mophenol 118-79-6 96.000 . 1.139 RPD 01/05/04 0.000 20,000

SPK-RPD Terphenyl-d14 {7CI) . 98904-43-9 94,200 2.129 RPD 01/05/04 0.000 20.000

t

Lab ID:  'W030001223 _
BATCH QC ASSOCIATED WITH SAMPLE

SURR 2-Fluorephenol 367-12-4 2548.4 76.500 % Recove 01/06:04 42.000 105,000

SURAR 2-Fluarobiphenyl 321-60-8 3186.9 95.600 S lRecove 010604 56.000 122.000

SURR Nitrobenzene-dS 4165-60-0 2667.4 "~ 80.000 . “sRecove 010604 64.000 111.Q00

SURR Fhenol-d% 4165-G2-2 3014.8 90.500 tsRecove (G FOG, 04 54 .000 120.000

SURR 2,4,6-Tribromophenol : 118-79-6 2408.8 72.300 “lecove 10604 24.000 122.000

5URR _Terphenyl-d‘ld {7ch 98804-43-9 2809.4 84.300 Wilecove 00004 35.000 150,000

BATCH QC

BLANK 1.2,4-Trichlorobenzene: 120-8241 < 280 nfa ugKg ul.G5 04 u

BLANK 1.4-Dichlorpbenzene 106-46-7 < 310 nia 19, 'Kg 01.05:04 u

BLANK - 2.4-Dinitrotoluene 12304:2 < 67 ' nia ugiKg 105 O _ u
T BLANK 2-Flugrophens| 367-12-4 2919.5 87.600 “HRecove G 0G 04 42.000 105.0600

BLANK Acenaphthens 83-32-9 < 67 nia uyiKg 0104504 uJ

BLANK 4-Chloro-3-methyiphenat 59-60-7 < BY nia . ugiKy Ot ahod \ u

BLANK 2-Chiorophenol 95-57-8 < 150 nfa ugiKg 01:05:04 U

BLANK N-Nitrosodi-n-dipropylamine G21-64-7 < 67 na ugrKy 050504 u

BLANK 2-Fluotohiphenyl 321-60-8 ) 3366.7 101.000G % Recove 01:05/04 56.000 122.000

BLANK Phenol £08-95-2 " < 100 nia ugiKg 01,05:04 u

BLANK Nitrobenzene-d$ 4165-60-0 2748.1 82.400 % Recove Q1:05:04 64.000 111,000

BLANK 4-Nitrophenal - 100-02-7 < §B0 n/a ugikyg 01/05,04 U

BLANK Pentachlorophenol -87-86-5 < 300 nia ug/Kg 01/05.04 U

BLANK Phenol-d5 : 4165-62.2 3260.0 97.800 %Recove | DEOBOA 54.006 120000

BLANK Pyrene 129-00-0 < 67 nfa uyikg 01/05%/04 ) u

BLANK Tributyl phosphate 126-73-8 < 67 n/a ug/Kg 01/06/04 u

BLANK 2.4,6-Tribromaophenol : 118-79-6 2372.2 71.200 %Recove 01/05/04 24.000 1 22.060
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031697
Matrix: SOLID
Test: SW-846 8270B Semi-Vols

SAF Number: F03-020

Sample Date:
Receive Date:

2119

QC ' . _Analysis ~ Lower Upper
Type Analyte _ CAS # QC Found QC Yield Units Date Limit Limit RQ
BLANK Terphenyl-d14 (7CH 88904-43-9 3386.4 . 102.000 %HRecove 01/05/04 35.000 150.000 ]
Lcs 1.2.4-Trichlorohenzene 120-82-1 2491.9 74.800 % Recov (G1/05/04 46.000 107.000
LCs 1,4-Dicklarolienzens 106-4G-7 2745.8 82.400 % Recov 01/05/04 42,000 111.000
LCs 2,4-Dinitrotolusne 121-14-2 2745.8 82.200 % Recobv 31/0%/04 55.000 106,000
LCS 2-Fluarophenol 367-12-4 29806.6 89.900 % Recov Q1/05/04 50.000 116.000
LCS - Agenaphthene 83-32-9 32453 97.400 % Recov 01/05/04 61.000 115,000 .
LGS 4-Chlarg-3-mathylphenol 69-50-7 4083.7 80.300 % Reoov 01/05/04 61.000, 106,000
LS 2-Chlerophenol 95.57-8 4179.8 B83.600 % Recov 01/05/04 66.000 106.000
LCS _N»Nitrosodi-n-dipmpylamine 621-64-7 2671.9 80.200 % Recov 01/05/04 71.000 114.000
Les 2-Fluorobipheayl 321-60-8 20812 89,700 % Recav 01/05/04 68.000 109606
15 Phenol 108-95.2 L2l 46700 % Recov 01/05/04 G7.000 Q%000
(g Nitrebenzens-db 416%-60-0 2039.9 73,206 % Recov G1/08/04 60,000 1 H!.OOG
Les 4-Nitrophenol 100-02-7 A05%. 2 "HE.300 % Recov 01/05204 32.000 118.000
LGS Pentachlorophenal 87-86-5 37604 75,300 % Recov $1/05/04. 52.000 114.000
Los - Phenal-db A4165-62-2 3325 99.600 % Recov 01."05.‘-‘04 59.000 116.000
LCS Pyrane 129-00-0 BTG 80.900 9% Recov Q1/05/04 G6.000 118.000
oS 2.4,G- Tribromophenol 118-79-5 KEFA RS 98.200 % Recov 01/06/04 60.00(5 130,000
L5 Terphenyl-d14 (7CH 98904-43-3 IHEE .3 86.600 % Recov 01/05/04 650,000 120.000

Report wil3ggirev.5.3 p B
26-jan-2004  09:27:37



WSCF ANALYTICAL LABORATORY QC REPORT

=
™
SDG Number: WSCF20031697 | SAF Number: F03-020 «
Matrix: SOLID Sample Date: 12/11/03
Test: ICP-2008 MS All possible metal Receive Date:12/11/03
QC Analysis  Lower Upper
Type Analyte CAS # QC Found QC Yield Units Date Limit Limit RQ

Lab ID: WO30001 150
BATCH QC ASSOCIATED WITH SAMPLE

MS Silver 7440-22-4 332.7 83175 % Recov 01/10/04 70.000 130.000

MS Cadmium 7440-43-9 40G.2 11,550 o Rec_ov 01/10/04 70.000 130.000
MSs Chramium 7440-47-3 353.8 88.4450 " Recov 01/10/04 70.000 130.000
MS Cupper 7440-50-8 392.37 94.093 “n Retov 01/10/04 70,000 130,000
Ms Mercury ‘ 7439-97-6 22.49 112,460 % Recov 01/10/04 70.000 130.000
MS Nickel 744Q-02.0 394.7 9B.G75 1 Hecov G1/10/04 70.000 130.600
M3 Lerad 7439-921 394.% U8.6G25 + Recov 01/10/04 10,000 130.000
Ms Uraniun 7440-61-1 381,85 $5.447 *y Recov 01/10/04 70.000 130.000
MSED Silver 7440-22-4 3G6.8 al.700 : © Recov 01/10/04 73.000 130.600
MaD Cadminm 7440-43-9 420.9 105225 ;: Recov 01/10/04 70.000 130.000
MSD Chromium 7440-47-3 356.6 #3.900 4 Recov 01/10/04 70.000 130.000
MSD . Coppey 7440-50-8 3903.27 08817 b Recov 01/10/04 70.000 130.000
MSD . Maruuny 7439-97-6 22,81 1Td . OBU % Recov 01/10:04 70.000 130.0G0
M5D Nickeal 7440-02-0 395.3 98.8206 “r Recoy 0110/04 70.000 130,000
MSD Lead 7439-92.1 402.4 100, GOC ‘. Hecov 0110/04 73.060 130.000
MSD Urartium 7440-61-1 390,59 9'/.638 % Recov - 0110704 70.000 130.000
- BATCH QC
BLANK Silver 7440-22-4 <0.2 1ya ug:L 0110/04 -0.440 0.440 u
BLANK Cadmium 7440-43-2 <01 nia ugll. 01/10i04 -0.220 0.220 t
BLANK Chromium 7440-47-3 <0.3 nia uglt . O1/30/04 -(1.G60 0.660 \f
BLANK Copper 7440-50-8 <05 nia ug/L 01/10/04 ) -1.109 1.100 u
. BLANK Meroury 7439-97-6 0.15 0.1%0 lgit o1/10/08 Co.dde 0.220 i
BLANK Nickel 7440-02-0 <Q.b n/a ug/L 01710404 -1.100 t.100 U
BLANK Lead 7439-92-1 <t.2 ) nfa ugft. 01/10/04 -2.640 2.640 8]
BLANK Uranium 7440-61-1 <1 nfa ug/L 01/10/04 -0.220 ) 0.220 L
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WSCIEF ANALYTICAL LABORATORY QC REPORT =
V- o - L]

. ~

SDG Number: WSCF20031697 SAF Number: F03-020

Matrix: SOLID. Sample Date:

Test: ICP-2008 MS All possible metal _ : Receive Date:

- QC ‘ Analysis  Lower Upper

Type Analyte B CAS # QC Found QC Yield  Units Daie Limit Limit RQ

LCS Silver - . 7440-22-4 189 4 159160 % Regov 01/10/04 85.000 115.000 LS )

LCs Cadmium 7440-43.9 . B83.71 122.026 % Recov 01110/04 85.000 115.000 .

LCS Chramium 7440-47-3 59,94 §9.295 % Recov 01/10/04 B5.000 115.000 v

LCS Copper 7440-50-8 130.2 109.606 % Recov 01/10/04 85.000 115.000

Lcs Mercury 7439-97-6 12.27 130.393 % Regov 01/10/04 85.000 115.000 *

L.CS Nickel 7440-02-0 98,39 117.691 % Recov Q1/10/04 85,000 115.000 +

LCS Lead 7438-92-1 107.2 113.439 % Recov 01/10/04 85.000 115,000

LCS * Uranium 7440-51-1 402.2 100,550 % Recov 01710/04 85,000 116.000
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WSCF ANALYTICAL LABORATORY QC REPORT &
SDG Number: WSCF20031697 | ' SAF Number: F03-020 “
Matrix: SOLID Sampie Date; 12/17/03
Test: Anions by lon Chromatography : Receive Date:12/18/03
QC | Analysis  Lower " Upper
Type Analyte _ CAS# QC Found QC Yield  Units Date Limit Limit RQ

Lab ID:  WQ30001217
BATCH QC ASSOCIATED WITH SAMPLE

oup Chloride 16887-00+6 2.94e+01 18.587 RPD 12/31/03 0.000 200,000

pur Fluatide 16884-48-8 <1.13¢0 nia RPD 12{31/03 .000 20,000 u
pup Mitrogen in Mitrite NO2-N <9.3ted nia RPC 12/31/03 -0.000 20.000
bup Nitrogen in Nitrate NO3-N 1.12e¢ +03 19,178 RED 12431/03 0.000 20,000
pup _Phosphate 14265-44-2 < 2.6580 n’a RPD 12/31 /Q3 0.000 20,000 U
pur ' Sulfate 14808-72-8 1.51e+02 9.722 RPD 12/31/03 0.000 20.000
MS Chloride 16887-00-G 1.0le+00 102.020 % Recov 12/31/03 75.000 - 125.000
M3 Huoride 16984-48-8 4.4Q0e-01 38.980 % Recov 1243103 75.000 125,000
M3 Wittegen in Nitrite NO2-N 4.87e-01 96.627 “ Racov 12/31:03 75.000 125000
M& Hitioger in Mitrate NO3-N 4.G84-01 101,833 % Recov 12/31/03 75.000 175,060
M5 Fhosphate 14205-44-2 8 7da-01 21.137 % Recov 12431703 75.000 ‘ 125,000
23] Sultate 14808-72-8 2,135 - 00 103,122 % Recov 12431103 75.000 Fab G0G
M0 Chloride 16887-00-6 9.632e-01 9772 i Aecov 12431703 75.000 125.000
mMsh Flugride 16984-48-8 4. 2901 87.730 % Recowv 12/31/03 75.000 125,000
M5h Mitregen in Nitrite NO2-N 4.443e-01 87,897 % Recav 12/31/038 75.000 156,000
M3D Nitrogen in Nitrate NO3-N 4. 77a.01 10G.951 % Recov 12{31/03 75.000 125,000
MED Phosphate 14265-44-2 7.Gle-Qt 79.353 % Recov 12/31103 75,000 125,000
MSO Sulfate 14808-79-8 1.8%¢ + 0G0 ' 85,939 % Recov 12/31/03 75.000 125.000

BATCH QC

BLANK Chlaride - 16887-00-8 <5.208-2 nta mgiL 01/01/04 ©.000 300,000 U
BLANK . Chioride 16887-00-6 <5, 2082 nfa mg/L 12/31/03 0.000 300.000 u
BLANK . Fluoride . 16984-48-8 «2.308-2 fid Mg C§2/31/03 0.000° " 300.000 1]
BLANK Fluoride 16984-48-8 <2,308-2 -nfa mafl 01/01/04 0.000 300.000 u
BLANK Nitrogen in Nitrite NO2-N <1.80a-2 nfa mg/L 12/31/03 0.600 300.000 U
BLANK Nitfogen in MNiwite | NQO2-N <1.90e-2 nfa mg/l, T 01/01/04 0.000 300.000 v,
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WSCF ANALYTICAL LABORATORY QC REPORT en
| . <
o~
SDG Number: WSCF20031697 SAF Number: F03-020
Matrix: SOLID ' Sample Date:
Test: Anions by lon Chromatography Receive Date:
QC Analysis  Lower Upper
Type Aunalyte CAS # QC Found QC Yield Units Date Limit Limit ROQ
BLANK  Nitrogen in Nitrate ' NO3-N <1.308-2 na mg/. - 01/01/04 0.000 300.000 u
BLANK  Nitrogen in Nitrate NO3-N <1.30e-2 nia mg/l 12131703 0.000 300.000 U
BLANK  Phosphate 14265-44-2 <5.408-2 nia mgiL 01/01/04 0.000 300.000 U
BLANK  Phosphate 14265-44-2 <B.40¢-2 nfa mgiL 12/31/03 0.000 300.000 u
BLANK  Sulfate 14808-79-8 <1.006-1 /s mg/L 12/31/03 0.000 300,000 U
BLANK  Sufate 11608-79-8 <1.006-1 nia mgil 01/01/04 0.000 390.060 v
Lcs Chioride 16887-00-6 1.93e +02 96,500 % Recov 12/31/03 80.000 120,000
LCs Fluoride 16984-48.8 9.11s +01 92.300 % Heco 12/31/03 0,000 120,000
Lcs Nitregen in Nitrite NO2-M 9.68e +01 96,800 “ Racov 12/31/03 80.000 120.000
LCS Nitragen in Nitate NG3-N 8.57e +01 95.117 W Regov 12/31/03 80.000 120,000
LCs Phosphato 14266-44.2 1,872 402 96.491 s Recav 12:31/09 80.000 120.000

LCcs Sulfate 14808-79-8 3.81a +02 95.489 o Racov 12131703 80,000 120.00¢
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WSCF ANALYTICAL LABORATORY QC REPORT X
SDG Number: WSCF20031697 - SAF Number; F03-020
Matrix: SOLID - Sample Date: 12/22/03
Test; Gamma Energy Analysis-grd H20 Receive Date:12/22/03
QC ' ' ' Analysis  Lower o Upper
Type Analyte CAS # QC Found QC Yield  Units Date Limit Limit RQ

Lab ID:  WO030001223
BATCH QC ASSOCIATED WITH SAMPLE

Gup Cobaft-60 10198-40-0 U2.72e-Q3 n/a RPD 01/09/04 0.000 20.000
DuUP Casium-134 13967-70-2 L2.6%9e-02 nfa RPD 01/08/04 0.000 20.000
bup Cesium-137 10045-97-3 2.35e-01 7.048 RPD - D1/09/04 0.000 20.0Q0
oup Europium-152 14G683-23-9 U-1.808-2 nla RPD 01/08/04 0.000 - 20,000
pup Europium-154 15585-10-1 U-2.8Ge-2 n/a RPD 01/09/04 0.000 20.000
pup Europiumn-155 14391-16-3 UG.71e-02 nia RPD 0t/09:0¢ 0.006 : 20,000
oup Antimony-125 i 14234.35-6 UI1.26e-03 nfa RPD 01/09/04 0.600 20.000
LuP Tin-126 15832-50-5% 141.30e-01 n/a RPD 0110904 0.000 20,000
BATCH QC |

BLANK Cobalt-60 . 10198-40-0 11-3.9¢-4 nfa _pCl.’g 0170804 -10000.000 1000.000
BLANK Casium- 134 13967-70-9 Ut dde-3 n‘a pCitg. 01/08,04 - 100000060 1000,G00
BLANEK Cesium-137 1004%5-97-3 152.83e-3 nia pCifg 01.09:04 -10000.000 1000.000
BLANK Europium-152 14G83-23-9 U-3.56-3 n/a pCilg 01/09/04 -10000.000 10006.000
BLANK Europlum-164 155685-10-1 U-9,Ge-3 nia pCify 01/09:04 -10000.000 1000.000
BLANK Eurepium- 1566 14391-45-3 U-4.Ge-3 - nfa pCilg 01/09/04 . ~10000.000 1066000
BLANK Antimony-125 14234.95.6 U2.06e-3 n/a pCilg 01/09j04 -10000,000 " 1000.000
BLANK Tin-126 16832-50-5 U1.576-3 n/a pCi/g 01/08/04 -10Q00.000 1000.000
Lcs Cobait-60 10198-40-0 4.17e+03 89.523 % Recov 01/08/04 BO.GC0 1 20,060
LCS Cesium-137 10b45-9?-3 3.688+03 102,793 % Recov 01/08/04 80.0C0 120.600
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031697
Matrix: SOLID '
Test: Uranium Isotopics by AEA

SAF Number; F03-020
Sample Date: 12/22/03
Receive Date:12/22/03

2-25

QC S Analysis  Lower Upper
Type Analyte CAS # QC Found QC Yield  Units Date Limit Limit RQ
Lab ID: WQ30001223
BATCH QC ASSOCIATED WITH SAMPLE
DUP Uranium-238 U-238 1.96-01 23.529 RPD 0117/04 5.000 20,000
BATCH QC ‘
BLANK  Uranium-238 24678-82-8 5.86-03 0.006 pCifg 01/17/04 0.000 1000.000
Lcs Uranium-238 24678-82-8 37.69 99.420 % Recav 01/17/04 75.000 125.000
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WSCEF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031697
Matrix: SOLID
Test: & Neptunium by AEA

QC Analysis  Lower

SAF Number: F03-020

Sample Date: 12/22/03
Receive Date:12/22/03

2i-26

Upper
Type Analyte CAS# QC Found QC Yield  Units Date Limit Limit RQ
Lab ID:  WO030001223
BATCH QC ASSOCIATED WITH SAMPLE
pup Neptunitim. 237 13894-20-2 1.18-02 283616 RPD 0171804 0.000 25.000 ‘
BATCH QC
BLANK - Neptunium-237 13994.20-2 1.50-03 0.002 pCifg 0171804 0.000 1000.000
LGS Neptunium- 237 13984-20-2 8.2e + 00 G5.079 “Recove 01/18:04 | 75.000 125,000
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031697
Matrix: SOLID
Test: Americium by AEA

SAF Number: F03-020
Sample Date: 12/22/03
Receive Date:12/22/03

2427

QC Analysis  Lower Upper
Type Analyte CAS # QC Found QC Yield  Units ~ Date Limit Limit RQ
Lab 1D: W030001223
BATCH QC ASSOCIATED WITH SAMPLE
pup Amoricium- 241 14596-10-2 3.0-02 12.500 RPI 01/17/04 £.000 20.000
BATCH QC
BLANK  Americium-241 14596:10-2 1.4e-02 0.014 pCifg 0111704 0.000 1000.000
LCS Amerleium-241 14596-10-2 11.67 £8.745 % Recov 01/17:04 76,000 125,000
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20031697
Matrix: SOLID
Test: Plutonium Isotopics by AEA

SAF Number: F03-020
Sample Date: 12/22/03
Receive Date:12/22/03

2428

- QC & Analysis  Lower Upper
Type Analyte CAS # QC Found QC Yield . Units - Date Limit Limit ROQ
Lab tD:  WQ30001223
BATCH QC ASSOCIATED WITH SAMPLE ,
DuP Pu-239/240 by AEA PU-239/240 8.16-03 -304.854 RPD 01/20/04 0.000 26.000
BATCH QC
BLANK  Pu-239/240 by AEA PU-238/240 -4.76-03 -0.00% pCifg 01/18/04 0.000 1000,000
LCS Pu-239/240 by ALA PU-280/240 12,95 105,285 % Recov 01/18/04 75.000 125,000
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Waste Sampling and Characterization FaciTity : S:

P.0. BOX 1970 S3-30, Richland, WA 99352 1 1€
PHONE: (509) 373-7004/FAX: (509) 373-7134 - ' bﬁﬁ:s
ACKNOWLEDGMENT OF SAMPLES RECEIVED : i/lqlo,f

Ground Water Protection Program
Customer Code: GPP
Richland, WA 99352 _ PO#: 119142/ES20
Attn: Steve Trent Group#: 20031697
Project#: F03-020
Proj Mgr: Steve Trent  A0-21
Phone: 373-5869

The following samples were received from you on 12/22/03. They have been
scheduled for the tests Tisted beside each sample. If this information |
is incorrect, please coniact your service representative. Thank you for:
using Waste Sampling and Characterization Facility. i

nple# Sampte Id : Matrix Samb]e

Tests Scheduled Date

30001223 BI83N7 GPP TRENT Solid, or handle as if solid 12/22/03 o -
| @2008  @AEA-30. OAEA-31 @AFA-32 - GAFA-33 "

BGEA-GPP @IC-30  @SVOCGPP @TPHD-WA CN-02 NH4 IC S

PERSOLID PH=30 . & -+ . ¢ o o Hh il R

Test Acronym Description
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Dale, Troy F

From: : lwatate, Kenneth

Sent; Thursday, January 22, 2004 11:10 AM
TJo: Dale, Troy F; Trechter, John E Jr.

Cc: Rice, Andrew D; Fitzgerald, Scot L
Subject: Low Neptunium Recovery for LCS
Importance: High

Troy, John

The Groundwater Protection Project (GPP} sent to the WSCF laboratory several soil samples
and requested neptunium analyses. All of this work had to be done in a short period of
time. All samples were analyzed using the following batch criteria: Blank, LCS,
"LCS+spike", Sample, Duplicate, Sample+spike, and Duplicate+spike, since we did not have
any suitable neptunium tracer. It should be noted that the LCS and "LCS+spike” are made
up by using 25 mLs of 2M nitric acid and, in the case of the LCS, spiked with 0.025 mL of a
252 dpm/mL Np-237 solution and, in the case of the "LCS+spike”, 0.05 mL of the Np-237
solution. The spiked duplicate and samples were done with 0.025 mL of the same Np-237
solution.

After an initial batch of soils was processed and the data analyzed, the Np-237 recovery for
the LCS and "LCS+spike" were found to be approximately 50-60%. Initially, it was thought
that there was just a simple error since the same data showed that the spike recoveries of

the duplicate and soil samples were in the acceptable range of 75 - 125;% (QAPP-017).

Due to the time crunch all soils were processed for Np. The data was analyzed and the
same problem was apparent; LCS and "LCS+spike" recoveries on the order of 50% whereas,
the soil spikes were in the range of approximately 75-125%. The results of the spike
recoveries for the soils alone showed that the method was working properly, yet there
seemed to be an oddity with the LCS and "LCS+spike".

Before the last batch of soils was to be processed (report due to GPP on 1 /29), atestof a
hypothesis was conducted. It was the chemist's idea that the major difference between the
soils and the LCS was the level of iron. It isn't so much that the iron hqlps in extraction per
se, but that the addition of ascorbic acid to convert all iron(IIl} to iron(Il) was excessive due
to a poorly detected color change or lack thereof. If excess ascorbic acid is present, Np
could change its oxidation state to one that has a lower Kd (distribution coefficient) on the
TEVA resin at the conditions for efficient extraction. Conversely, if the iron(ll) sulfamate
reagent was at 0.6M, the excess ascorbic acid would not be present, due to an easily
detectable color change. Could this mean that the iron(ll) sulfamate solutlon was less than
the required 0.6M? -

Four test samples were run. These consisted of 25 mLs of 2M nitric acid spiked with Np-
237. Two of the samples contained 1 mL of iron carrier {10 mg) and 2 mL of the iron(ll)
sulfamate. The other two samples just had 4 mLs of the iron(lI) sulfamate added. Also in all
. cases, the technician took great pains by adding the ascorbic acid solution dropwise and
letting the sample sit for a few seconds between additions. (SEE attached Excel™
spreadsheet for details). i

1 3-3



%]

NpTest.xls (19 KB)

As you can see in the spreadsheet data, the recoveries ran 88-107%. The extra iron, from
either adding 10 mg of iron or doubling the iron(il} sulfamate, aided in the extraction of Np
using TEVA resin. I believe that this is mostly attributable to the fact that ascorbic acid is
kept to a minimum by detecting the color change. It may also be concluded that the iron(ll}
sulfamate concentration may not be 0.6M. To improve on this, one can either add a very.
small amount of iron to the samples, except for those containing lots of iron, or use a more
sensitive indicator such as 1 drop of ammonium thiocyanate (1M),

If you have any questions, feel free to call.

Ken Iwatate

Radiochemistry

Analytical Services, WSCF

Voice: (509)373-7198 (Office)

FAX: (509) 372-0456

Fluor Hanford, 53-30, PO Box 1000, Richland, WA 99352



Neptunium Test Results - 1/22/04

- Count 237Np 237Np
Test AEA AEA AEA Time AEA Found Added %

ID ID Net Area Bkg min Eff dpm dpm  Recovery
LCst 10 1271 7 1000 0.2039 6.20 6.3 98.4%
LCS2 11 2641 4 1000 0.2369 11.13 12.6 88.3%
LCS3 12 1437 1 1000 0.2120 6.77- 6.3 107.5%
LCS4 13 2710 3 1000 0.2211 12.24 12.6 97.2%
Blank 9 9 S 1000 0.2211 0.02 <-em-- MDA

LCS1 25mLs of 2M HNO; spiked with 0.025 mL *"Np (252 dpm/mL). 1 mL
'  of 10 mg/mL Fe carrier and 2 mL of iron(Il) sulfamate
LCS2 same as LCS1 but spiked with 0.05 mL **"Np

LCS3 25 mLs of 2M HNO;, spiked with 0.025 mL **"Np. 4 mLs of iron(lI)
sulfamate was used.
LCS4 same as LCS3 but spiked with 0.05 mL **'Np.

Addition of the ascorbic acid was performed dropwise and the solution was
allowed to sit for a few seconds between additions.
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